RARRL-1120

THE APPLICATION OF COLLEGE AND FLIGHT BACKGROUND
QUESTIONNARES AS SUPPLEMENTARY NONCOGNITIVE
MEASURES FOR USE IN THE SELECTION OF STUDENT NAVAL AVIATO®S

Renold M. Bale and Reeclie K. Ambler

14990910004

NATIONAY TEcian
INFORMATION SER

CAlL

|®

F.




s
!
\

- A ——- ——

Virle dozument bas boon eppioved (or public wieate end sele;
Isu &iotstbutlon s ualimlsed,

THE APPLICATION OF COLLEGE AND FLIGHT BACKGROUND
QUESTIONNAIRES AS SUPPLEMENTARY NONCOGNITIVE
PAEASURET FOR USE 1IN THE SELECTION OF STUDENT NAVAL AVIATORS

Renold M. Bola end Resalle . Ambler

Burcsy of Medicino and Surgery
MF 12,524.002.5001D

2
' my C@P”@ln No We £ " MC, US?‘J
Azlotan? for Selontifle Pregrams Officor In Chorge
6 Octobar 1970

MNAVAL AEROSPACE MEDICAL RESEARCH LABORATORY
NAVAL ABROSPACE MEDICAL INSTITUTE
NAVAL ASROSPACE MEDICAL CENTER
PENSACOLA, FLORIDA 32512 |

———— = BROWTS



<5

"WW-

L e e B D

SUMMARY PAGE
THE PROBLEM

Tha nood for wepplomentary noncagnitive backyround Information In the selection
of navsl eviution students has hocoms Increasimgly evident. Recant exdt interviews
vith studont pllots varo have voluntarily withdrawn from tralning Indlcate that factor
unmleied to mantal cbility (euch ao ottltudo toward the military) often entored into
tholr daclslons. This study wes conducted to detemine If Inclutlon of the noncagnitivo
ltoms of tho eollege and flight bockground quostionnnires would enhanco the valldity
of the exlsting primory soloction precest, thus reducing the currant ottetion mto.

FINDINGS

Cortein ltams of the eollego and flight bockground quattionmal res, when
coupled with the resldual valldity of the exiiting selaction tests, were found to
Increces the predictive validity of the current selection systam. The prediction
equation dovelaped on hulf of the sample wos successfully crossvolidated with the
remaining holf, implomanietion of the wggetted technique wouid have reduced tho
attedtion e by 4.5 porcantogs poink In the cross~valldation iample. Thus, It wos
racoirmendad that this technlgue bo Incomporated as a management tool at the primury

salection levol.




INTROGUCTION

Tho traditicnal payehalogical eolection Instrumanis uitlized for navol aviation
tludants are pdwartly cogaltivo in nzlure. The undorlylng axumption Is that If an
epplleant has tho montal and physical copabllity, he con weceed In flight teaining.
The Novy currently employs o botiory of four selaction tests and o flight physical for
Wl pumpasa. The iests ero the Aviation Qualification Test (AQT), the Mechanicel
Comprohantion Test (MCT), tha Spatial Agparception Test (SAT), ene the Blographical
lawontory (B1). The lest Is tha ealy one In whicha noncognitive approach Is applied,

Racont oult Intlerviews with navol aviotion studonts who hove voluntarily
drapped from th flight program Indicate that focton unrelated to mental ability often
ontorad Into thelr doclolon. This has led to the notian that swpplemontery noncognltive
kackground informotien may prove beneficlal in the srlection process.

This paper raperts an Inveetgation of the effectivenss of the Flight Background
Questionnolra (F3Q) ond the Collego Bockgreund Questiannoire (CBQ) In the estab-
lishment of an additiona) steadard for the elimination of ¢ greater proportion of
cppliconts with the lecst liksllhood of wecon, thus derreasing the current artrition
ete end Improving cost effectivenses In aviation trolning. A previous study conductsd
ot tho Navel Aerospaco Medical Institute found college mojor to be predictive of
suceess In the flight program (3)e At the time of that study the CBQ wes developsd (2).
Subsoguontly, the FBQ wua censtruciod (1) with o format llmilar to that of the CBQ.
Thaso Inetruraonts wore doslgnad to provids a meons of exploring background Informa-
tien ralevont to the sweessfu! complation of Right tralning.

FROCEDURE

MATERIALS .

The CBQ le compesad of the guestions that covar the following toplesr 1) the
highaot lovel of educntion otialneds 2) coliege major; 3) the typs of school attendsd
{o.0., otate supported, church offtllated, or private); 4) the number of studonts
aitending tha cellage) 5) the number of colleges attended) 6) grade polnt averege;

7) tho rumbor of times one changed academic major; 8) the gecgrophical lecotion of
tho college wharo one complated tho mojor part of his work; end 9) whather or not o
has 6 teocher's cortiflcote . Each Item hos two or more alternatives, the most being
ton. Only ens ealuction Is mode for cach quettion. In all, there ore 39 clternalivas

ecres the nine ltems .

The FRQ Is similerly comstiucied ond Is composed of five Itorme. Theso
includer 1) axporience as an elrline passnger, 2) experience cs on olrcrewman,
3) provicus filght imtmction, 4) coliegiote aviation acilvities, and 3) the oge at which
ono firt became motivated to go Into military aviotion. Thete ore 22 altemot!ves

ecres tho flve ftoma.




OF e B) altomutives coms woro olimineted end covarol woro comblned to
wezko vp 22 sepomte oxpodmanial ok, The reducticn of the CBQY was boscd In part
on an vapublishad ltom enslysls by Potoon, Lane and Booth. Sincs no previcus work
had bson deno on tho FEQ, the liems wore ollowad to stond s thoy existed except for
6 fow minor changss. lioma anowored In the offiemative wore scorsd with & value of |
and @ nogstive oo wos seercd ee 0,

SUBJECTS

The study eampla consletod of 1207 aviation offl car condidates (AOC"s) who
entored flipht tralnlng durlng calondar year 1966 and 1967. AOC's ore typlcally
racent eallegs greduates procured diractly from civilion life ond, os a result,
gancrolly have no provicur ~.\liory exsedence. They reprosent the largest single
source of Inpu? to naval avi. r.on halniag and also account for much of the atitien,
Atteltion hero rafer to thoes studants who were removed from training becouse of
acadomic or flight difftevltics end those who voluntarly withdrew from the program,
Thoso who did not corplete for roatonrs other thon thois mentioned above, such os
madical or dirciplinary rroblems, ware excluded from the anolysis. OF this somplo,
769 finlshed trolning ond 438 aitrited.

HYPOTHESIS

it wos eapocted that tho Inclusion of the noncognitive collesge and Alight
background Information in the Inltiol selacton proces weuld signlflcontly enhanco the
velidity of the currant calection precem and thus reduce the rmta of attritlon. Lon-
fiemation of this hypethasls should leod to the Implemantation of o cut=off-scors
epprooch to salactien. This cut-off score would represent o minimum standard required
for soleclon, This tachnloue would hopefully reduce the current attrition rate ond
thua rasult in @ voluable savings to the Nevy.

DATA ANALYSIS

Tho somple wes divided into two graups by on edd-oven methed, Half woro
vtilizad for the Initiol aralysls, cad the remalinder for crossvalidation. The Initicl
velldatien sempla centletod of 602 students, 375 of whom cuomploted and 227 of whom
atidted. Tho croes=volldntion sample comleled of 603 students, 394 of whom comploted
ond 211 of whom etirlted. Twe multiple comalation coefflclonts waro caleulsiad for
tho InlHo! rompls with the complete<attrte dizhotomy ussd o the criterion. Tha fire
multiple cormolation e ominad the primary selecton testr only, ond the second Inciudad
both the primary selection tests and the experimenicl CBQ ond POQ Items with each Item
troated e3 a seporate varieblo. This wos done to determine whether or not the Incluslen
of the expadmantal voriables significontly Increased the multiple corrolation cosfflclent.
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Regrcilon scorse (prodiclor veers) vore then conpuicd with tho regressien
welphie ebtalnod frem iho Aret comnle for each swbfec? In the cressvolidotien samslo.
Tho paint blesdel eomolatien escfficlent hotween theio predictor scores end tha
camplote=atirite erltorion camved e an Index of erossvalidation.

Tho Rnol tep o to demonsteate tho utllity of the Incluslon of the CBCY snd
FCQ Ttoms In tho celoctlon proosss by complling actuariol dsta. This wos dons by
dividing the crossvelidation sample Into these who completed and thoss who did not
cemplote. Soparate frequenay distributions of predicior scores ware set vp for esch
oroup.  Tho fraquancy distrdbutions Indlcated tha percentege of those who completod
and the parcontege of thoes who attrited ot or below o glven predictor ssore. In this
monnsr, @ cutting scoro that would eliminate the maximum numbsr of patentlel

“attritos” while allewing fior tha retention of the greetest number of "complotes” covld
b2 identificd,

RESULTS AND DISCUSSION

A reviow of tha doseriptive satistics from the Initiel valldaticn sample s
inchuded In Toblas | end ll. The moont ond standerd doviotlons of the primary selecilen
vadeblos are Included In Yeble 1, with thele peint bleailal comalotions with the
cerplote-ottrite critorien.

Tabls |

Statlstics from {nltial Valldotion Semple
with Regord to Primary Seloction Tests

Yeor Rcon s, d. r
AQTY 84.430 11.444 048
MCY 60.437 7.387 N77%
SAY 2.1 4,674 034
] 3v.957 12,588 141

* Slgnificont beyond the .01 lavel
N =602

Thaoe eormeloticns roprsent the residual valldlty of the eeloeton teste. Thot Is,
thalr c&8ilty to pradict to ¢ edtorien for @ group that hed previously been serecned by

3




Wiusa eumo mezouicss Teblo 0 fats (or tho e:merimanial Ttams ca e C$Q and FLOY Wi
propesion of the Inltlal velidztlon cample rapending In the offmmativo and It gl
coaffictont with o odtoden,

Yeblo §f

Propedtien of Inftial Valldutlien Sample Rocpanding to
fach Expodmontal CBQ ond FBQ lom end RespocHvo
Corroletions (oht) vdth the Complete-Atirfte Critericn

Expardmente! ham Presortion Responding
In Affirmotive ph

College major (math, phyrles, onglnsering, Mil. Acad.) ,173 076
College msior (bualne2s, ocon., hlst., poll, sol.) 429 -,016
Collega prpulation grester than 16,000 228 073
Attendnd three or mere colleges 093 -.087
Gm pﬂm CVeregs 20%‘”2-49 .ﬁ? .l@?
Gm MM overege 2050"2099 7 '09@9
Chongsd cendomic majer loes then twice 819 024
Colleg located In Eaat, South, Centwol Stote 081 -.018
Colleps located In Paci@e Stote 173 033
Plown less thon twieo commerclolly 038 053
Flown mere than nino houm commarcially 738 00?9
Flown light plane, but not solo 056 013
Solead light plana, but o prveto license .038 .033
Hza privete livimse . o .088 13
Hay commarcial liconso 010 078
Mombar of college flylng club 078 -
Aze firt mativated to fly ln allltarys

22 er oldze : 254 =, 079

‘9"2' 0‘98 OOE‘

19=17 om ) owﬁ

14-14 047 010

‘3 (214 Y@Uf@@? .043 OM@

MNever wro absut desfr .05} .0

° Sionifleant boyond the .05 level
N » €02
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Althaugh oaly eas of tha phil volues is statistically significon?, mony of the
lfoms o indopondzal of cach othar, end 1t 1s posstble tat they ean combine to recult
fn o noenlnghl culidpls comolotion coofficlont. Tha comaleto zoro~ordar comalution
watidx le procontad in Agpandix A,

Tobles 11 and IV Hiuvstroto the rosusliont Inercazo In predictivo velidity ebtalnad
by the edditien cf o CBY onrd FEQ vadables. The multiple corrolation of tho
rolection fosts aleno 1s glvon In Table 14, This voluo mpresents the realdual validity
roaslting from the Intoraction of tho MCT ond Bl. The fact that the B) was selccibed 6s
o pradietor vordable suppeis the rotlen thot noncognitive measuret have uateppsd
potorstal s Indiconis of cventue! twees In flight trolning. Toble IV summerizes the
cutpyut of tho multiple comslaiion, uting the two slection tests ond the exporimeweal
Ttoms a8 prodictom.

Tho ressllant ecofficlont 12 significantly greater than that obtalnad by the
colection tesis olenc (p<.01). Tablo IV alea lists the vorcbles thot were seleciod oo
procti ctors of the crltorion. OF tha 11 CBQ ond FIQ voriables selected, elght wore
saigred potliive welghts and throo were etslgned negotiva welghte, The fact that tho
tom "Mombar of collego flying club” wes enigned o negative welgh? was soms caucs
for conceen, eopselclly In view of 1% signifleont pesitive cervalation with "Privete
pllet’s lleenso™ (so0 Apserdix A). Typleally, theee variables oppesring In the latter
portiens of o multlple cormalotion lsting ore umtable ond should not be accepted
v thout quastien. I wos daclded, however, to repent all of the avollable informatica
in thic onalyslsy s0, thess lost few varlobles ware Included In the computation of
prodieter senras. Appondin B liste the welghts asslgned cach predictor variablo and
tha cemputation of predicior tcoms Is explolned there In detall,

The reouits obtalned for the Inlticl validation sample wero upheld by crose
valldstlon. The predicter ecorat colovlated for the croms~velldotion somple had e point
bisadol commlation eeofficlent of 193 with the complete-aitrite critorion (p<.001),
This may bo Intomproted @3 an Indlcatien of tha validity of the selected CBQ) ond FRQ

Itams combincd with the MCT and B! for on independent tompla.
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Maltiplo Pelni=0icordul Conslaton batween Soloctod
Aotltuds Tt and Cempleto=Afirite Criterdon *

Colonted Antltudy Yoot Shunken R FeValuo
PCT 73 19,443
£l 221 12.M4

ofd = 402

Teble IV

Mo'tiole Polnt=Blcerial Comelation batwosn the Aptituds Tews (MCT and BY),

tho CBQ end FEO boma, end tho Complete~Atirite Criterion®

oo

Soloctod Agtituda Tesio ond Shrunkon R F=Value
CRQ-PRQ loms
MCY A7 19.443
Bl «22) 12.914
Greda P@hw averRGD 2.00-2 .49 239 é.384
Pdvote pllo? lleaneo 251 4,893
faslvation to Ay milltory slnes Ggo 22°¢ 263 4.949
Attendsd three or morm eollcyes®? 270 3.244
Collego loszted tn o Paclfic Const siate 278 3.903
Comamorclal plict's licsmo 284 3.238
Flown less than twdoe commarelally 291 3.284
Memboe of eollege flylng ehbo® 295 2,674
Metivoilon to fly milltary dnso cgo 18-17 298 2,152
Avionded collegs vith moro than 16,000 etudents .gg? 2.076
[ ' .%7

tAstivation to fiy mlilitary slnes bafora oge 12

°fd = 602
e Pasloned a negotivo welght

——— ———— . ——




Caeo valldatlon was cstallished, o presticat appllestien of th f ndinge was
Qmwﬂnasﬁ o Yeblo V licis cn ebrddred vemlien of the frequency dlstrdbutions of pro~
€leter ecasas thot woro cempuicd for His complotes ond attrites of the crom=validation

compls.
Teblo V
. Bgusnsy Distidbutlon of Predletor Sceres
, For Comploios and Attilios of Crena=Velldation Somplo (N = 605)
: €, of Atbrtcs % of Complotcs
| Predieter Seoio Exlow Cemamponding Balow Corvaspending
1 Picdictor Secre Frodictor Scoro
-2 i |
761 3 3
€46 34 1é
936 49 X 1
1261 n” 44
’ 18 %0 84
. 1286 4% 94
f 1361 100 %
t
{
:
(
'ﬂ

— TN



Sepaiato evmuisilve porconicges of complates ond citvl®es e presented for
rpcsontailvo prdictor tcias. An sxamination of thote dote evealed that cuttlng 6t
o prodictor scora of 844 would previds for tho elimination of 34 per cont of the
aitedies ot o cost of 16 por cont of tha cempletes. The lots of the potentiol successas
cen bo collod solectien ervar or fales pasttives. Sines perfoct predicicrn hove yat to
ba davolepad, saloction systoms must operste with o cortaln amount of error. Ino
tigh sveplys=low domand shtustion cn orgonization con afford very stiingent selection.
Tho fales poelitives who 7o rejected would be in exces of the demands of the selecter.
Tho cemora ls truo, of couro, whon the weply end demand situotion Is revered.
Anather factor to be concldored 1s the dollar cost of felso negatives (these who were
eolocted ond then ottlted). Dus to the extrems expense of tralning o single naval
aviotor It Is judicleus to alicinate potenticl fallures as eorly os possible. Had o
cutting scora of 848 baon In effect, the attrition rate of tho croes=validation somple
weuld have been reduced from 34.7 per cent to 30.2 por cent. This raduction of 4.3
rercontege polrde ameynts to 6 13 por cont reduction of the orlginal attidticn rote.,
This wavld reprosent o borge sovings 1o the Novy Inasmuch e [t could bs implemanted
at tho recrsitor lavol of ealoction,

Arcitar methed of viillzing the predicter score oppreach fo demonstroted In
Teblo Vi. Horo, the porconsago of candldates completing flight tralning Is shown for
¢lvon prodiater sease Intorvols. Though thore s soms fluchuation due to erer of
msarurement, In general the higher the predicier Intervel, the grester proportion of
studants eomloting tralning. A teble such as this provides tho veor with an estimato
of tha probability of en caplicant weosssfully completing. For a:mmple, o candldoio
with a predictor of 1200 mey bs cusumad to hove appreximately a 77 per cant choneo of
finleching tho pregrom. This type of sable can provids on edditienal ebjective Ingut to
tho oxdeting wloction procass, end can bo consldered o potentially utsful manogemant
i‘m! °




Tablo VI

For Cont Comploting Flight Treinlng of Incroscing Prodictor

Seomo Lavels®
Pradictar Seom ¢ Completing
tntorval Nee Flight Tralalng
692 ead Lolow 10 . \ 80
. 0760 27 37
® 775 - €69 63 84
850 - 924 98 68
g: 729 - $97 169 68
; 1680 = 1674 110 64
1675 « 114D ¢s 71
7 1150 - 1224 33 77
1625 - 1299 23 76
1300 ond chovo i8 83
* QOver-all esnplsticn mio £55%
.

0o K o Votal rumber of completes ond aitrites with!n e glvon prodietor scom
tasorval.




CONCLUSION

Tho hypothast has baca ecnfirmed) namely, that the Inclusion of the roa=
segaltive Informotien provided by the eollege and flight bockgreund gquesiionnalies
would dpalfizanily enhance the valldity of the current colection process, thus
rcducing the attritien oo, Theso Andings support the notlen that 1t requlres mor thia
wontol end physlest abliity te M@!@%@Iﬁgm tralning. The noncopnitive Informaticn
arpeen 6o wp fBoton In one's porone! hlstory that contdbute to his over<all mcho-up.
Theugh cuch an apprecch dess not dirsetly meesure Intelligence, aptitude, or abllity,
It doae censider foctan that eppscr to by reloted to the tendancy 1o sugesed In naval
avietien Walning. Thie tondoney i opparently of groot Importence to ona's eueecets
In tho prageem.  This Is ovidonssd by the trond of voluntery withdmvals whe hed tho
rguired montel and phydles! capubllitios but did no? pozcews o eufficlond degree of
Wids tendaney te weesed,

Tha notlen tha? roncegnltive pradicion ar ueelul hes boon eupperted by tho
peoted wesen of thy Blegrophlcal inventory, the chenging nature of rasnt veluatary
withdravels, end tho domonstaated utllity of the CEQ end PBQ. Henss, It le
rocommonded that tho propoicd cut=oif 1eem wyatem be Implomented In the selocticn of
raval oviction cendidates, It dhould b noted, howaover, that this supplomentary
ealoatien epzreach wus dovelopod on o semple that had previeusly been semencd by
the curont pimary coloction bettory. Thersfore, If Implomented, 10 sheuld ko
eppilastle ealy to thoeo epalicani who hod survived tho Initial selecen precots.

10
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Appondix 8

| Teble B!

| : - Wolghts end Censtont Utllized in the Computaticn
of Prodicior Scores®

(
L? Prodletor Varablo Wolght*®
} ! MCY 12
Qm WW@ 0%&@@ 2.00 o 204@ “
Private pllot's llocones 217
Meotivation to fly militery since age 82 -8/
Attondad three or mere colleges ~138
! Coliops locoted In @ Pacific Cont state 93
b Commsrelel pilot's licanse 343
o Flown lom than twice commerclally 14
| Mamber of college Hyliny club ~128
! Motlvatien to fly milltery slnco oge 15~ 17 104
Attendad college with more then 16,000 students 63

Motivation to fly militery since oge 12
Comstonty +43

- - -

* Predictor sooret are oolovloted oe follows: The conmstent Is eddaed to the eum of the
products of the soeres on each pradictor varioble and I respective welght. (Netos
The CBQ end FOQ lteme ware scored with o value of "1 " for on offirmative responrso
ond o value of "0” for @ negetive responee.) The comstant war Includad to eet the
macn predicier score of 1000,

** These welghts are reundod whole number versions of those sctually essigned each
voriablo by the multiple cormalation formula. This wae done to foollitata computailon.
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Pemsacale, Pledds 38312

THE APPLICATION OF COLLEGE AMND PLIGHT BACKGROUND QUESTIONNAIRES AS
SU Y NONCOGNITIVE MEASURES POR USE IN THE SELECTION OF STUDENT

AR

This document hos beon epproved for peblio reloes end sale;
i dleditbution ls unlimlted,

ovieters brs baseme Insresclagly ovidont, Reesnt enlt Interviews with sudente whe heve
velunterly withdrown frem tralning Indl este thet facton unreleted te merval o physl cal

abliity (saah 82 oHituds toward the military) shen enterad Into thol r deeloloms .t S0 ey
vilized @ multple sorslstion oppreash te dameratiate thet the inclusion of noncugnitive
college end flight bachgraurd Information wauld enlianes the semsltivity of the seleetien
praseoss, thus ducing the chtrition meta. The Inltiel results sonfirmed Khlo hypsthesls ond .
thoos Andirge were upheld by ersswvalidstion, implomunteiien of the svggactod loshnigue ~~ |
would heva ndn@ citritien rato by 4.8 perosniege pelnic for the ercm-validedon

osaplc. Thorafors, 1t 1o meomusnded thot this tachnigue be Iruomporsted es @ managamant

teal ot the primery selsetion level.
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